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...S.:m__.m,ﬂ Wiltiamy & Assories, 770 Tamalpais Deive, Suite 301, Corte x...,.mz:f«.._._. €4 24925

7 Bagantargy of Genfogy and Goapfprsies. Dnbeersity of New Oreans,
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This study presenis a concepiual
madel of freshwater idal wetland
geomorphic evolution within
breached-levee siles in the

.mmnm.mﬁﬂ_m_ﬁ,.r.mmﬁ Joaguin Deha,

Treached-fevee sites are former
natural freshwater tidal wetland
areas that were Jeveed in the past
and have now reverted ?,..mmm._.,
mﬂmsu.. m.oEﬂ..&.w_Emﬂwmﬁ suhsided
up 1o 20 feel during the time they
were feveed. Our examination of
Weached-levee sites in the Delta
indicates that Treshwater tidal marsh
vegetation guickly cotonizes bare
grovd at intertidal elevalions
{within several years). Vegetation
estabfishment through patural
processes on deeply subsided, sib-
‘tidal areas fakes mmm._w..mmnm.:mw .

Mrenvann, awa, tha ot Aad eevoea b

.D.{E. 95 _ﬁ of the 3 HPH.E.AW ..m.ﬁm..m of
Hum.wmﬁ_n.nm.w. freshwater tidal wetlands
in the Sacramento-San Joaguin
T¥elta have now been leveed, I the
past fow years, there has been a
growing infgrest Wi restoring the
GEHEEH ..?“..Em.imm of larpe arcas
of the Defta by breaching Jevees
and re-introducing tidal action.
Since most of the potential
estoration sites are sipnificantly
subsided, up to 20 feet in some

areas, one of the mrjor constraings

assockated with this type of

restoration is re-buiiding bed
clevation Taster than the rafe of sea

fevel rise. The conceptual model of

tidal wetland geomorphic evelution’

presented in this poster can be

applied in planming fuinre Delta

restoraiion efloris

 54LK] The information
presesied here is pint of an _um.mcm:w
study.and wilk be refined 25 the
study COIInLeS.

Tauna st

We examined the geamorphic,
evohation of six breached-levee
sites and Four natural reference sites
in the Dehta {Tigure 1), .ﬁ__ﬂ.mn_am:
fevee sites are previoushy-ieveed

greas that have been .H_msm...mamﬁ._ncr
either intentionally or accidentally,

Reference sites are remnant

portions.of welland that have never
been loveed. We characierized the
following hydrologic and

geomorphic features at some or all

of the shes:

e colonization, ﬁEu.E.E.MQF ang

"erosion of marsh vegedalion pver




all. Arntificia) means of raising bed  larger study of breached-levee
a_nﬂﬁ?mm., such as beneficial re-use Deltawetlands with the University
of Waslinglon, Califomia
Depariment of Water Resources,
ard .CEJ.,.,E,mm._._VM of New Gh__amnm..;mﬁ
inclndes sedimeraation, fish,
inveriebrates, and other fiors and

of dredped materials, accelerntes
”.a.wm&ﬁ?.: psizblshment and may
be the only way 1o ensure
Jestoration of - vepetated marsh in
.w.hwwwﬂw.w. subsided sites. .
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% type and elevation of wetland
vegeistion

 tidal characteristios

B inarsh plain elevation

v

Ihe original extensive
thda marshplain prolved
over the last 5,000 years
by transpression -
expanding into lowland

..ﬂwc.niﬁhwmm.M:A:m_q“ the

Delta perimeter in
H,m%qm.m.ﬁ fo & rising sea
level (Alwater of, %_ .
19793 The natural
marshplain fends to be at
approximalely mean
higher high water {Figvic
1), and keeps phce with
sea level rise through

sedimentation and orgamie

peat AtenriHation.
Browns Istand, the largest
remaining natural marsh in
the Delta, js shown in
Figure 3,




Vegetation colonization of extensive subsided argas requires the buifd up of bed efevations throuph
sedimentation until vegetation can establish, The conceptual model (Figure 7) predicts the following;

B Once a leveed site is breached, marsh vegotation {“ule”} cstablishes raplefly at infertidal elevations (Figure 4},

# Unce established, vegetation spreads for bower sleyation areas {approximately tweo feet below mean lower low
waler) by lateral colonization from the initial patches. Lateral solonization proceeds al a slow pace (maximuim
of 5#0 16 feet m:nﬁ {eetiyear) and reguires sheHered, low wave energy conditions,

# The presence of vepetation promotes subsequienl accumutation of hoth organic and inorganic sediment,
1hough at a relatively slow aie {approximately 0102 t0 0.04 feettvear i6 10 12 #un/year] above the raie of sea
fevef rise). o o _ |

B The rate of subtidal acoumulation in open water areas is slow and miay be less than the raie of sea level rise
{Figure 5}, N |

i The wse of fifl, such as dredged materfal, © raise site clevations resulis in rapid establishment of marsh
vegetation st ME@&EE elevations (Figure 6. .

B Where wave energy s sufficiently high (due to tong feich lengihs, hoat wakes, e}, erosion and koss of marsh

Jigure 2 Coneeptoal Model of Freshwater Tidal Wethan
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FEENS BREEVEHIETHGE . roneel COMIEESTEDN .
{bettorn elevathon below BELH) o deven perimetor B L
acchmation

weatevet rise

figuwre 3 Browns Isfand
Hrowns Island is the largest remaining natural idal marsh in the Delia
and the only site with ain exiensive branching channel network typical of
m.a.a historical Delta, Although Browns Island is sl ghily brackish, i

provides one E,.p. the besi analogues E, the Della's ..rm.m,.mﬂ_.mnmmuq vast areas

of freshwater 1idal arshes.

m. Jivure 4 Lower Egm%w:n Fip

Lower E_m_aﬁmmn Tip _uﬁiﬁ_nw an example of ﬂ_,.,.a..ﬁénmﬂmmm@: ata
shallowly-subsided site following breaching. The _m.mhw__...,.;__..ﬁ_.. of m.ﬁ site was
at intedlidal elevations when it bréached in 1933, Thig mﬂ;.m__ phatograpiy,
taken in 1937, shows nearly complete re-vegetation four yeals jater. The
photograph alse shows sigmificant erosion hetween 1937 and 1993 in the
southem patt of ..Em sife, where wave energy is high along the Stockion
Deéep Water Ship.Channel. |

figure s Mildred lstand.

Milkdred Tsland was & deeply-subsided site _?_%E&n.ﬁ@@ .; {eet below
‘mean higher high-water) when it breached in 1983, 1 .Em u._‘mﬁw .m.z__,”_,wiﬁ
_ .”ﬁ_EE.mw.&uw shows that Thimited perimeter vegetation fshown in red)
etablished in the 10 yeats following breaching and that most of the sHe,
.Yemains open waler (snown in Emn@, |




The vonceptual model has the following implications for futwre Delta weilend restoration;

= wwu_?iw subsided sites, Restoring ﬁmmw aetion o vwm_wui_u:ymwﬂmﬂ ?,.,mmmmn_m_wm:rm is. Qmw&@n f03 resill
rapid re-gstablishment of a vegelated Emwm_ﬁﬁz. Where the remmant channel systen Is Ratact
network of griimage channzls will also ye-establish. Up to 100 to 200 years may
matural marshpiain tlevations 4t mean higher high water.
& E@ﬁ@%mw&nmn sites and nateral sedimentation.

, anatueal
be reguired 1o ve-establish

ZEEE sedimeniation and orpanic ?nz;z;mﬁa: CAIOL
Be relied upon io _E_E marshydain elevations to Eﬁﬁamm elevations for the type of m?_u_m mawé._om _zmﬁ wind

HE# conditions Qﬁxm_ 1y encounter ed in the rﬁ_:& Um:m, w:&.m_:m wave action and wind-driven currents

May be an effective way. o7’ ﬁ&_ﬁr s the rate of nalura! sedimentation, aithough this method is untested,
& Egmwmw -eubsided sités nmd beneficial veuse of dvedpge material

Eomﬁm_;m M?wn_ﬂ_ﬂn for mimﬁsz:m vegeiaied

. Beneficial yeuse of dredged material isa
marslt {0 manﬁmw-é?awm sites. Creation of ceologicaliy-valuable
Hidal chantie] habitat, hoswever, requires special design consideration, sich as grading curing construction o
croation of the appropriate conditions for natural fidal action 1o seour channels.

. man_ﬁﬁ_w_ #; ".n.s_ﬁi
- Mizndeghe Tip and plannsg
ﬁﬁ%& fadoref aﬁﬁ.mana .

) ) il
tule peat ol | e
L[]

4 ........... 4 sustidal . submerged aquatic
o acocumulation ¥ yegetation
dredged material mean loer
#0d U grwﬁ lowr watel
uptafictsoil i WHHW mesn hisher

“Tgh 'water




The CORCEPG} fnode} has the wamcimmw implication for fatiese Breqqy wetland fesloration;

- mu_.mmm_smwﬁgwﬂmﬂm Aetian 1o shallow}y. e .?.mﬁnw...m__w sites .ﬁ.ﬁwﬁ_”wm 10 Fesult in
rapid _ﬁ,nm._mﬂ._w?uﬁm.E.m ﬁmﬁ.iﬁ..imﬁf,‘,._.ﬁ..x. .Ewn.w,n &n.ﬁéﬁé ..A_.w.mm_.am Syatem Jy m_mmn._.ﬁ. A Natirg)

nelwaork aiﬁmﬁmn thannels ﬂ._w_;_..mwmm Eémﬂwmm? Lp tn 180 14 .m%. NCArs may he Yeguired 1p Hé&m___w_m?

slovations a ™ean higher high watay

fes and natyiqj Sedimentation

ik marshplag, clevations to intere

Sifes, .xn.,ﬁhx,.wmm tida

Nattzrg) sedisentating and prganic ecunittation dapneg
be relisd UponL i 4 idal gy of deep) v-subsided, jy 2h wind
ool bondici ORy ¢ celion g .,.fi.mal.&,_..,.é_.ﬂE,._..ﬂmm
: fie E.._EE_,E .%&E%muﬁ? although (his method s Liriesied,
icial renge &wnﬁmﬁéiﬁi. Betieficia) relige E......Wﬁmwﬁu Malerial js 4
: iF wwu_.,\,._wé...&wﬁnﬂ sites. ,.ﬂﬁmx,oz. of ceodogiog)

R Consideration g, a3 .wp.w&mm H.Ez.um :
dal Rcticn ta o channeds,

&HONS for e fype
vpieally ENCOBMEEd iy the central Dk, Limiting %&ﬁ
of .%mﬁ%....ﬁ?n.&_u..

€% and benaf

may b ap efiective Wiy
i wﬂww-méwwma_& st
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|-

..wcﬂﬁi.mﬁggmﬂ_ummmm S
- intertidal ttle poat fonmatton . "Pasts of Denlea lskznd
o © " and enice Cat
- Mldred bzang L
© Franks Teact
raie elovatlon to > MLLW
with drediged matertaf
————
“stibtfrtat acourmdatien Bmited by
waves gad thdal and other curnmls
fimh enprpy
to show
aylitidal — ..\.1
Actaridation
o MLLW

.h...w_.maﬁ, 6 Ponlon 1sland,
Donlon Vsland is 2 breached-levee site that has been fully tida) since
1937, Nine.dredged matenal Ewm&.ﬁ_ag oreated at Donlon Island in
1985 as part of a beneficial re-use effort, Initial colanization of bare,
sofl pecurred rapidly for approximately the first two 1o three years,
then stowed of stopped {USFWS and LISACE 1900). This photograph
was faken in 1997
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Universiny of Bushington for lis esslstance i devietoping the conceptual model and fir ﬁ.,.ﬁ,‘_‘“__b.zm srapahiey Eﬁﬁ.a‘,..m fiar this poster and Michelle Stevens
of thie University of Califoraio of Duavis for her vegetaion aypertise. . . . .
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THE EFFECT OF THE BEXOTIC AQUATIC PLANT E
THE FISH/INVERTEBRATE FOOD WEB IN THE SA

Jason Toft, Charles Simenstad, and Jeffery Cordell. Wetland Ec
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THE EFFECT OF THE EXOTIC AQUATIC PLANT E,
THE FISH/INVERTEBRATE FOOD WEB IN THE SA(
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